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Development of an Optimal Compartment Design System of Naval Ships
Using Compartment Modeling and Ship Calculation Modules
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Abstract

Recently, compartment design of a naval ship for efficiently utilizing the limited spaces
has become more important. However, the compartment design of the naval ship was not
optimized like that of a commercial ship because of a number of design requirements.
Thus, the task is being manually performed using the data of parent ships and designers’
experiences. To improve this procedure, an optimal compartment design system, which can
generate better compartment design result with the satisfaction of various design
requirements, is developed in this study. Finally, to evaluate of the applicability of the
developed system, it is applied to the compartment design of a 9,000ton missile

destroyer(DDG). The result shows that the developed system can yield better result than
original design.

#Keywords: Compartment design(7& HHXl &X), Compartment modeling(#& Z&&), Ship
calculation(&d8t A&, Naval ship(&H&)
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Fig. 1 Compartments and bulkheads of a
9,000ton missile destroyer
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Table 1 Principal particulars of the DDG-51
and the 9,000ton missile destroyer

. o B 9,000E32
e = che| DDG-51 DAY D=8
Displacement LT 8,369 9,001
LBP m 142.04 156.51
B m 17.98 19.82
D m 12.80 12.84
T m 6.40 5.80
Cs - 0.508 0.508
Cp - 0.626 0.626
Cwm - 0.812 0.812
Cw 0.788 0.788
LCB % LBP -0.20 -0.20
X % X X X X, X X, X, 2 X Xy
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Fig. 9 Design
compartment

variables  for
design of the
missile destroyer

optimal
9,000ton




N
W
N
4
Joo
o
na
o
He
e

=}
O

tl(center lines c.L., y = 00l
g Dol JIEH0 tigt =

8Kl EAH B, &

Gy 2
woJE Jor &2
oL o
=9
' U
rr

Y2
e

y Uﬂ:‘
M, gisk 2480 S &
4I0)E JEXIH &Lt
= ZE HHUME JIE80 et =H
BHXIS &I & &4 AEiZA 22 & Jie
(ZICH A AEH, =A 28 AEHE
Metd ==SE fIst & MY =A
JH2)0ICH Table 2= & AIAEN
BHXI ZHE 2ol Ol== LSS U
Ct. Table 20l LtEHL} U=O0l MM =2
(o] X0IE BlnAE 2
2t JIE0] &
0l CHollAd= O
ZON =AU =,
ZolP AN =& gl F
|

2N PE X

2 2y

T
o 4
40 o

K
W
ol
39
0

o

Of
=
>

o

— 1o

m
m oA

|-_|_UI'||'
jon

0 ]

x
@
=

to
1J
Jor
1o

>
ol

o

J
4y 0
30

0

$
10

S

0
0X
10
0

w2
o o
]
2
Im
o
al
00
[N

OS2 B0
>
[HH
x
H
a

|0 x
10

y

HI

a

M oe
K

= 4w &

1
o HU
Y b~
& ton

e MY p M b 4) oY
o
04
10

£
Paa
g

1z 20
=

A
o

15)0l  LIEFE weight  factor( w),,
et ZXs Z00F Zetd = e

5
©
5y
2

Table 2 Input data for optimal compartment
design of the 9,000ton missile destroyer
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Table 3 Optimization result(objective function
and design variables)

a= eel | Y=gt | JIFEM
Veor™" 3 2,000
Y m 2,466
F.O.T VF‘O_Tmax 2 ) 500
VewT 3 50
87
Vewr Vewt m 150
Ve 3 500
VwaTt Vi ™ m 7000 896
V min 50
Vior sz:max m? 150 100
SF1|SF, | SFL™ [SF,™ | kN |1,430(1,2501,444|1,291
BM: [BM2[BM;™BM,™| kN-m |64,000[41,000/67,185[41,803
T T | ™ 2™ m | 7.00]7.00]6.85]6.81
|t | ™ ™| m | 200|200 1.35]| 1.5
a | | ™| ™| ° |1.00]1.00]0.00|0.04

2) P =2 Q=29 3022
4EA B T3 A BE ) + Px2+ Qx5
ZPH MY A2 F 22401 &

s e JlEA Xg | &A™ 20
F - 12.80 12.54
X1 m 7.25 7.25
X2 m 17.49 17.41
X3 m 31.49 31.41
X4 m 42.37 42.28
Xs m 55.29 55.66
X6 m 70.93 71.18
X7 m 82.83 81.37
X8 m 98.01 96.01
X9 m 113.37 111.37
X10 m 130.17 128.17
X11 m 141.69 141.87
X12 m 149.61 147.61
X13 m 48.83 47.30
X14 m 4.96 4.91
X15 m 2.30 2.33
X16 m 4.60 4.72
X17 m 7.35 7.35
X18 m 10.10 10.07
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Table 4 Optimization result(constraints)
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foa o2 o [0.00]0.02]0.00]0.03] ot=
AzilArs| AzalAra| - |40.50[40.49|40.62]40.80| ot=
T T, m | 685681687682 ot=
t t m | 1.35]1.51 | 1.33] 1.44 | o=
& P m | 0.00 | 0.04 |0.00]0.05]| ot=
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Fig. 10 Optimization result(final compartment
model)

JEMY T DU

—

ar |
‘ :

L ﬁ 4 4
SR el O T T

I Froih Watar Task
Water Salant Task

e

I Lusbrication 0 Tark

Fig. 11 Comparison of the optimization
result with original design
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